




c/5 

(D 


C/5 

o 

a. 

a 

, o 

u 


(O 

o 

c 

> 

T3 


o 
o 

o 

K < 

u 
w 

H CD 



• ?-H 
> 
c3 

Q 


Q 


C/D 


o 


t^ 

^ .J, 

hn = c 
5P 13 P 


o 

D 

CIh 

00 

c 

bJO 


00 

c 

• 

-*-> 

CO 


Of) -—I 

<L) T3 
“ (D 
<U 


O 

O 

J 


o 

o 

o 

(N 

Q 

Z 

O 

>-' 

uq 

OQ 

Z 

o 

!— ( 

H 

< 

H 

DC 

o 

CU 

00 

Z 

< 

OC 

H 


CD 

u, 

3 

tu 

<u 

4= 

U( 

c 

bi) 

■ 

C/D 

0) 

Q 

bfi 

C 

'C 

<D 

(D 

C 

. f-H 

bX) 

G 

W 


»n 

On 

O 


OC 

(N 


'sD 

(N 


< 

> 

g" 

O 

a. 

E 

c3 

OC 

<U 

4—> 

c 

<u 

U 


x: 

CJ 

cd 
<U 

c/5 

0) 


OJ 

XD 

P 


(U 


<v 


bD 

c 

C3 

J 

< 

C/0 

< 

2: 


511 


T ransportation Beyond 2000 

NASA Langley Research Center DFT092795 



Cost Trend 



512 


1940 1960 1980 2000 

Production Year 

Transportation Beyond 2000 

NASA LanQiey Research Center DFT"092795 





"o 

a 

O 

(U 




C-) 

O 




0-) 

N 



Q. 

CO 


C3 c 



o 

o 

o 

CM 


1 ^ 
® >- 

c 

o 


o 

$ E 
^ 0. 


o 

o> 



o 

o 

o 

04 


0 S 

1 ® 

^ c 
o 


o 

S s 

^ Q. 


O) 


C9 


513 


Transportation Beyond 2000 
NASA Langley Research Center 




(U 

W) 

a 





bX) 

CJ 

• 

C/3 

c3 

(D ^ 

J-H C/3 

c o 


c/3 

;i3 


c3 


<D 

« O 
c/3 C3 
d) cd 

s s 

t+H 

?-H 

'J? 

< Oh 


o 




• 

• 

(U 


St 

Vh 


o 

cd 

& 


•'C 

e 

E 


s 

o 


Jo 

o 



o 



o 



• 1— ( 
H-H 

bO 

bO 

o 

o 

O 

o 

'O 

(U 

H 

O 

O 

•C 

o 

Vh 


o 

H— > 

o 

,cd 

c/3 

<D 

4-h 

o 

H— » 

O 

o 

<u 

c 


e 

cd 

cd 

S 

s 

s 

4h 

;-H 
• 1-H 

cd 

T3 

O 

cd 


c 

<D 

C 

bX) 

• 1-H 



C/^ 



<U 


o 

Q 

• 


• 


514 


Transportation Beyond 2000 
NASA Langley Research Center 



Strategy 


5 

> ^ 
<U 4-> 

■ ^ Q 


^ 3 

cS 

h ^ 

?s 

^ (/3 

^ o 

C C 
^ O 

o 


515 


T ranspoftatlon BeyofxJ 2000 

NASA Langley Research Center DFT092795 



Integrated Airframe Par 






Vh 


<u 


bi) 




cd 




#N 

Vh 


CD 






C^— 1 


s 


o 


C^-H 


o 

c/3 

•4—) 

<4—) 

o 

C/3 

<u 

W 

c 

<D 

C 

c 

o 

& 

O 

s 

04 

o 

6 

o 

O 

X 

CJ 

(D 

C^-( 

O 

t 

o 

o 

• 1-H 

o 

o 

cd 




W) 

c:d 

<D 

C 

X) 

hH 

'bi 


<D 

=3 

cr 

a 

3 


n 

CLi S 

C3 ^ 

O ^ 
o ^ 


bi) ^ 

s 

Cd 

(J. c/3 

o .a 

C M 

o -ji: 

•Z3 <D 
cd 

(50 g 

ia c3 

c -fl 

HH O 



(O 


t 

Q 



Z 


516 


existing and emerging manufacturing technologies 



Integrated Airframe Paradigm 






C/3 

a 

<D 

0 

1 

o 

U 

13 

c 

o 

o 

c 

:3 


3 


(D 

C/!3 

C/D 

C/D 

C/D 

(U 

C 

(D 

4-» 

C/5 

cd 

PP 


W) 

c 

3 

o 

H 

C/) 

dl) 

:3 

o 

B 

+-> 

00 


C/D 

413 

4-^ 

cd 

CP 

T 5 

cd 

O 

hP 

C/D 

O 

^3 

a 

j =5 

O 

U 

<D 

Vh 

o 


C/D 

C/D 

PP 


bO 


C/D 

<U 

Q 


cd 

H 

s ^ 

SP c3 

ffi s 


(U 

bJO 

cd 


C 

(D 


<U 

o 

cd 


<D 

Xi 


<D PP 


bO 

■ 

Uh 

33 


3 

'13 

C/D 

33 

PP (J 

e 

cd 
<D 

^ PQ 


bX) 


33 

O 

• 

C/3 

a 

fi 


cd 

t-H 

bX) 

(D 


cn 

O Pp 
J 3 D 
P> 05 
^ O 

PP 00 



517 


Transportation Beyond 2000 

NASA Langley Research Center DFT092795 



lATA Mission Statement 




05 

O 

5 ^ 

a.Bi 

■fci V} 

5 

'“SI ^ 

I" 




a 

u 

s 

i: 


§4 


I 

Q 

§ 

§ 

O 

S 

Q 

c 

Q> 

Q 


?3 

O 

Q 

0 

V. 

1 
.1 


O 

fi; 

a 

I' 

o 

c 

o 


?> 


2 

o 

•is 


i « 


a 

R 

O 

"Ci 

a 


q •= 


•S ?4 

O 

Cl 


t >0 'i) 
Q 

5 

;k 


9 k 

a 

J 3 


K ^ 

sS 

< ■? 


s: 

Q 

s 

O) 

s; 


Ta 

I 

)L 

§ 

a 

I 


w JL' 

S £ fa 


i r 


1 5 § 


s: 

•I 

5^ 

c 

\ 

I 


5 ^ 

5 


o. 

D 

I 

Ji c 

cd O 
o 

c/D cd 

tJoJs 

O C 
*0 ;> 

^ *73 

(2 s 

^ Vi 
V V 

•c S 
8 -> 
'S 
O 


T 


§ § 

o 


o 


5 

r- 

11 


-§J 


D 2 § 


§ § 


K t t 
S d d 


I " 

- 1 

\ I g 

S fe -2 
•S fti t: 

» e ^ 
^ O C 

iS -*-* 

||l 

rt « 

- > H 

^ *• 

^ > 

^ .S 

g= 

®N ^ 

o 


I 


I 


I 


u 

II 


518 


NASA Langley Research Center DFT092795 




JAST/ASTOVL 

Configuration 140 



mrnW^mmmm'wmwmmmm WKM mBmii 







(D 

O 

cd 

QU 

oo 

c 




0 

E 

0 

k. 

*0 

0 

x: 


V. 

0 

0 
• 4 — » 

E £ 

0 3 

O 

to 2 

^ 0 

e -5 

c 

o 


c 

0 

s ^ 

9 - ^ 

I ^ 

O ±i 
O D 

< 2 



520 


Transportation Boyond 2000 

NASA Langley Resoarcti Center OFT092795 10 



Preliminary Concepts 
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Full Scale Process 
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Innovations/Path to Production 



Si 



t 

Q 




532 



Vision of Future 


{3 






fin 

4=1 

c/) 



O 

o 

o 




o 









a 






{/) 

<D 

;-i 

3 

o 





(D 


c/) 

}-i 


(D 

> 





cvj 




533 


Transportation Beyond 2000 
NASA Langley Research Center 




